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Conveyor Apparatus and Commodity Inspecting Equipment 

Utilizing the Same 

FIELD OF THE INVENTION 

The present invention relates to a conveyor apparatus and a 

5    commodity inspecting equipment equipped with such conveyor apparatus, 

BACKGROUND ART 

A commodity inspecting equipment such as a weighing conveyor for, 

while articles are successively transported by a conveyor apparatus in a 

production line, measuring the weight thereof includes, for example, a conveyor 

10 apparatus of a type in which an endless flat belt or the like is trained as a 

transport belt between a pair of rollers supported by a frame.   One of the roller m 

ry is a drive roller to which a driving force from a drive source such as a motor for 

moving the transport belt, and as a belt for transmission of the driving force an 

endless belt or the like is trained between a pulley, mounted coaxially on the 

15    drive roller, and a pulley mounted on a drive shaft of the drive source. 

The conveyor apparatus is coupled with a free end side of an elastic 

element so that it can serve as a load to a load cell as a load detector. A fixed 

end side of the elastic element is coupled with a fixed member such as a leg 

member, a fixed frame, a fixed bracket or the like.   The load cell is generally 

20 acconunodated within a housing so that it will not be affected by an external 

environment such as moisture, dusts and others. 

A relation in position between the conveyor apparatus and the 

housing is such that since a space above the conveyor apparatus is required to be 

open wide in view of articles to be weighed being placed on the conveyor 

25 apparatus and since measmements would result in an error when foreign matter 

falls onto the conveyor apparatus, the conveyor apparatus is generally disposed 

immediately above the housing or in side by side fashion relative to the housing. 

Accordingly, hitherto, the housing has an opening defined on a top smface or a 

side surface, and a support member for the support of the conveyor apparatus is 
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passed through the opening so as to extend outwardly from the top surface or 

side surface of the housing. One end side of the support member is connected 

with the free end side of the elastic element, whereas the other end side thereof 

extends upwardly or laterally towards the conveyor apparatus, and the opening 

5    through which the support member extends is closed by a diaphragm. 

hi the meantime, this type of the weighing conveyor is sometime used 

for transport and weighing of food materials and, in such case, a water 

component and/or dregs of the food materials may fall and/or scatter onto the 

housing to deposit on surfaces of the housing. However, if the top surface or 

10 side surface of the housing has the opening through which the support member 

extends and the diaphragm or the like, the dregs deposited thereon tend to easily 

nJ accumulate, resulting in proliferation of unwanted bacteria to such an extent as to 

-M result in degradation of sanitary conditions and also to perforation in the 
rU 
M diaphragm as a result of the dregs or the like having been bitten.   Also, even 

H 15    where a cleaning work is regularly performed using a cleansing liquid or the like, 

a surface structure of the top surface or side surface of the housing is complicated, 

resulting in the cleaning capability of the opening, diaphragm and their 

surroundings being reduced. 

As a technique capable of dealing with the foregoing problems, there 

20 is what is disclosed in the Japanese Laid-open Patent Publication No. 9-297051. 

This technique is such that while the load cell is accommodated within a housing, 

a member for connecting a fixed end portion of an elastic element to a fixed 

member external to the housing is passed from a lower surface of the housing to 

the outside. By so doing, neither the opening nor the diaphragm is positioned 

25 above the top surface or side surface of the housing, resulting in improvement in 

capability of being cleaned. 

However, in the technique disclosed in the above mentioned 

publication, the fixed end portion of the elastic element is connected with the 

fixed member external to the housing and the free end portion is coimected with 
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the housing. Also, a support member is mounted on a surface of the housing 

and the conveyor apparatus is supported by the housing. Accordingly; in 

addition to the weight of the conveyor apparatus, the weight of the support 

member or the weight of a drive transmission mechanism, such as the drive 

motor, the drive transmitting belt and pulleys or the like, the weight of the 

housing is loaded on the load cell as a tare weight and, therefore, the tare weight 

tends to become heavy, accompanied by reduction in natural frequency of a 

measurement system of the weighing conveyor, which in turn results in lowering 

of the weighing accuracy. 

Also, in this weighing conveyor, the drive shaft of the drive motor 

extend in a direction perpendicular to the direction in which the elastic element 

of the load cell displaces upon receipt of a load. For this reason, the direction in 

which a portion of the centrifugal force generated as a result of rotation of the 

drive shaft acts coincides with the above mentioned direction of displacement of 

the elastic element. Accordingly, there has been a problem in that a weight 

signal outputted from the load cell contains noises and, therefore, the weighing 

accuracy tends to be lowered. 

On the other hand, since the load cell is downwardly loaded with a 

load of the articles by the effect of a gravitational force, the direction in which 

the elastic element displaces during a load detection lie in a direction up and 

down. In other words, hitherto, in this type of the weighing conveyor, a 

transport surface of the conveyor apparatus lies perpendicular to the direction of 

displacement of the elastic element and tiie longitudinal axis of the drive shaft of 

the drive source lie parallel to the transport surface of the conveyor apparatus. 

In view of the foregoing, in the event that a centrifugal force is 

generated as a result of rotation of the drive shaft of the drive source, 

accompanied by the generation of vibration, a portion of the direction of the 

vibration induced by the centrifiigal force acts also in a direction up and down. 

Since the up and down direction lie in the direction in which the elastic element 
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of the load cell displaces during the load detection, a change in load brought 

about by the vibrations is detected by the load cell, with the consequence that the 

weight signal from the load cell contains noises, resulting in reduction of the 

weighing accuracy 

5 The more considerable the fluctuation of the drive shaft being driven, 

the more considerable the vibration brought about by the effect of the centrifugal 

force. In other words, in the event that the mass of the rotating element is in an 

unbalanced state with respect to the center of rotation thereof or the drive shaft 

fluctuate about the longitudinal axis thereof during rotation thereof, the noises 

10    tend to become paramoimt. 

In order to alleviate the above discussed problems, a technique 

m disclosed in, for example, the Japanese Laid-open Patent Publication No. 

8-136330 may be employed hi other words, in addition to a first standard load 

cell displaceable up and down to detect the weight of an article to be weighed, a 

15 second load cell is used and operable to displace in a horizontal direction parallel 

to a direction of transport. This second load cell is used to detect a vibration 

acting in the transport direction as a result of rotation of a rotary element. Since 

the vibration generated therein is a centrifugal force, it has an equal magnitude in 

all directions within a plane perpendicular to a plane of transport. Accordingly, 

20 by subtracting the vibration detected by the second load cell from a weight signal 

detected by the first load cell after the phase relationship between them has been 

rectified, noises resulting from the vibration can be elinninated. 

However, with the known technique, plural load cells are required 

and, accordingly, not only does a hardware aspect become complicated, but also 

25 a software aspect of a signal processing for processing the weight signal becomes 

complicated, resulting in disadvantages in terms of cost. In view of this, there is 

a need to simpUfy the structure enough to avoid reduction in weighing accuracy 

which would otherwise results from containment of noises in the weight signal 
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outputted from a load detector as a result of a rotatoty vibration of the drive 

source. 

Also, in this type of weighing conveyor, since the load cell, the drive 

motor and the drive transmission mechanism are all disposed between upper and 

5    lower rans of the transport belt, the conveyor apparatus tends to have an 

increased size particularly a heightwise direction thereof.   Accordingly, since 

the natural frequency of the weighing conveyor decreases as a result of increase 

of the weight of the conveyor apparatus, that is, the tare weight, a low pass filter 

having a high cutoff frequency, for example, cannot be used.   For this reason, 

10    the response of the filter does not increase so much and a filter processing time 

does not decrease so much, and accordingly, a high speed weighing operation is 

11 hampered. 

Accordingly, the present invention has been devised in view of the 

foregoing problems and is intended to increase the accuracy of inspection 

15    including the weighing accuracy.   Hereinafter, the present invention will be 

described in detail, including the underlying problems. 

DISCLOSURE OF THE INVENTION 

In order to alleviate the foregoing problems, an inspecting machine 

according to a first aspect of the present invention is a weighing conveyor 

20 characterized in diat it includes a conveyor apparatus for successively 

transporting articles to be weighed, a load detector for detecting a weight of the 

articles to be weighed that are successively transported by the conveyor 

apparatus, and a housing for accommodating the load detector, wherein a fixed 

end of the load detector is connected with the housing and a free end thereof is 

25 connected with a support member for supporting the conveyor apparatus, said 

support member protruding outwardly from a bottom surface of the housing. 

According to the first aspect, since the support member for 

connecting the load detector, accommodated within the housing, and the 

conveyor apparatus together is so configured as to protrude outwardly from the 
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bottom surface of the housing, neither from a top surface of the housing nor from 

a side surface thereof, there is no need to provide an opening and a diaphragm in 

the top or side surface of the housing for passage of the support member 

therethrough. 

Also, since it is not the structure in which the support member is 

provided in the housing and the conveyor apparatus is supported by the housing, 

there is no need to assembly various members on a surface of the housing. 

Accordingly, the housing can have a surface neat in finish and with neither 

projection nor indentation and, therefore, any possible deposition, stay and biting 

of the dregs of the article to be weighted can be suppressed. Also, a cleaning 

work is easy to perform, resulting in increase of a cleaning capability. 

Also, since the housing is connected with the fixed end of the elastic 

element, no weight of the housing will be added to a tare weight and the tare 

weight does not therefore increase, resulting in increase of the weighing 

accuracy. 

In a preferred embodiment of the above described first aspect, the 

conveyor apparatus is arranged inunediately above tlie housing and the 

supporting member after having protruded outwardly from the bottom surface of 

the housing extends upwardly of the housing towards the conveyor apparatus. 

According to this embodiment, by causing the support member once 

extending downwardly from the housing is bent so as to extend upwardly, the 

conveyor apparatus can be disposed immediately above the housing as usual. 

As a result thereof, a space above the conveyor apparatus is left wide open and 

the possibility of foreign matter falling from the housing onto the conveyor 

apparatus is avoided and, as a result, the increase of the weighing accuracy can 

be expected. 

In another preferred embodiment of the above described first aspect, a 

surface of the housing confronting the conveyor apparatus is defined by a 

downwardly continuously inclined face. 
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According to this embodiment, even though dregs and others of the 

article to be weighed that is transported by the conveyor apparatus falls or scatter 

and then deposit on a surface of the housing, they will slip downwardly without 

being stayed or stagnated. Accordingly inconveniences such as degradation of 

5 the sanitary condition and/or proliferation of unwanted bacteria can 

advantageously be avoided. 

In a further preferred embodiment of the above described first aspect, 

a drive source for driving the conveyor apparatus is accommodated within the 

housing. 

10 According to this embodiment, since arrangement has been made that 

the drive source such as a motor for driving the conveyor apparatus is also 

accommodated within the housing, no separate second housing for 

accommodating the drive source is needed. Accordingly, the structure of the 

weighing conveyor as a whole can be simplified and this contributes to 

15 alleviation of the problem associated with deposition of the dregs and the 

cleaning capability. 

Also, since electric lines or the like for the drive source do not expose 

themselves to iJie outside of tiie housing, this renders a surface shape to be neat 

and the problem associated with deposition of the dregs and the cleaning 

20 capability can be alleviated. In addition, the electric lines or the like need not 

be passed through the diaphragm to the outside and inside of the housing and, 

therefore, degradation of the water proof feature and the dust proof feature can be 

avoided. 

In a still further preferred embodiment of the above described first 

25    aspect, a drive transmission mechanism for transmitting a driving force of the 

drive source to the conveyor apparatus is accommodated within the support 

member 

According to this embodiment, arrangement has been made that by 

the utilization of the support member the drive transmission mechanism such as 

-<7>- 



the drive transmission belt and pulleys are accommodated therein, a possible 

deposition of the dregs on the drive transmission mechanism can be prevented. 

Also, no separate housing for accommodating the drive transmission mechanism 

need be prepared and the weighing conveyor as a whole can therefore be 

simplified, thereby lessening the problem associated with the deposition of the 

dregs and the cleaning capability. 

A conveyor apparatus according to a second aspect of the present 

invention is characterized in that when a frame structure is bent, an endless 

transport belt can be mounted on or removed from at least one pair of rollers 

supported by the frame structure, wherein a bending frilcmm of the frame 

structure lies at a location on one side of a line of extension, cormecting 

respective axes of rotation of the rollers together when the frame structure is not 

bent, adjacent one of runs of the transport belt, and wherein there is provided a 

stop member for inhibiting the frame structure from being bent towards the other 

of the runs of the transport belt 

According to this second aspect, since when the frame structure is not 

bent, the bending fulcrum of the frame structure does not lie on the line of 

extension connecting the respective axes of rotation of the rollers and lies on one 

side adjacent one of the belt runs, this frame structure when the frame structure is 

not bent is tended to necessarily bend towards the other of the belt runs imder the 

influence of a resilient restoring force of the transport belt then held taut. At 

this time, bending of the frame structure towards the other of the belt runs is 

barred and, therefore, when this frame structure when not bent is maintained and 

locked in a condition in which it is not bent. 

As a result thereof, no lock pins or the like such as dedicated to avoid 

bending of the frame structure need be prepared separately and the structure of 

the conveyor apparatus can be simplified, the number of the component parts 

used can be suppressed and the cleaning capability is increased, resulting in 

increase of the weighing accuracy.   Also, when the transport belt is to be 
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mounted and removed, there is no need to manipulate any lock pin or the like and 

bending and straightening of the frame structure are sufficient, thereby 

simplifying the mounting and removal of the transport belt. 

In a preferred embodiment of the above described second aspect, the 

other of the runs of the transport belt is a transport surface for the articles to be 

weighed. 

According to this embodiment, by the action of a reactive force of the 

gravity of the article being transported and a reactive force resulting from the 

tension of the transport belt, the frame structure tends to bend in a direction in 

which the bending thereof is barred. As a result thereof, any possible unlocking 

of the posture of the frame structure during the transport of the article can be 

avoided. 

In anoflier preferred embodiment of the above described second 

configuration, the rollers are rotatable to allow the other of the runs of the 

transport belt to be held under tension. 

According to this embodiment, since the force with which the frame 

structure tends to bend towards the other of the runs of the belt becomes stronger, 

this leads to the firm maintenance and locking of the frame structure in the 

non-bending condition when the frame structure is not bent. 

In a further referred embodiment of the above described second 

aspect, a biasing member is employed for biasing at least one of the rollers ia a 

direction required for a distance between the rollers to increase. 

According to this embodiment, since the transport belt is held 

assuredly under tension at all times, the resilient restoring force thereof can be 

secured and it is warranted that the frame structure is locked in the non-bending 

condition. Also, the tension of the belt and, hence, the resilient restoring force 

of the belt can be adjusted to variably adjust the force with which the frame 

structm e tends to bend. 
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In a still further preferred embodiment of the above described second 

aspect, the transport belt is provided with indentations engageable with the 

rollers to regulate displacement in position in a direction widthwise thereof. 

According to this embodiment, since any possible displacement in 

position in a widthwise direction of the transport belt can be regulated, a tortuous 

motion of the belt can be suppressed to allow the belt to be held stably under 

tension. As a residt, the resilient restoring force of the transport belt can be 

secured and, therefore, this warrants the locking of the frame structure in the 

non-bending condition. 

In a still fiirther preferred embodiment of the above described second 

aspect, the frame structure is provided with roofing member for supporting the 

nm of the transport belt from backside thereof and wherein the stop member is 

defined by the roofing members. 

According to this embodiment, where the roofing members are 

employed for supporting the run of the transport belt from rear to prevent the 

transport belt from being slackened to thereby facilitate a smooth transport of the 

article, the stop member is concurrently served by the utilization of the roofing 

members and, therefore, not only can the structure be simplified, but also the 

number of the component parts needed can be suppressed. 

It is to be noted that the roofing members are exclusively utilized to 

stabilize a posture of the aiticle to be transported during the transport ttiereof 

In the weighing conveyor, to allow the article to be transported past a sensor or 

the like serving as an inspecting means while the article is in a stabihzed posture 

vsrithout being fallen down is important in realizing a stable and assured weighing 

operation of the weighing conveyor. In the weighing conveyor, it is because if 

the article (the article to be weighed) falls down on the transport conveyor during 

the transport thereof, a weighing error may occiu-. On the other hand, in the 

case of a foreign matter detecting system in which the article is transported by 

the conveyor apparatus the presence or absence of foreign matter such as metallic 
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particles mixed into the article being transported is inspected magnetically or by 

the utilization of X rays, it will constitute an error in detection of the foreign 

matter. 

A conveyor apparatus according to a third aspect of the present 

5    invention is of a type wherein when a frame structure is bent, an endless transport 

belt can be mounted on or removed from at least one pair of rollers supported by 

the frame structure, said conveyor apparatus comprising a drive source for 

driving one of the rollers; a pulley mounted on a drive shaft of the drive source; a 

pulley mounted coaxial with one of the rollers; an endless drive transmitting belt 

10    trained between and around the pulleys, wherein a bending fulcrum of the frame 

structure lies at a location on one side of a line of extension of respective axes of 

rotation of the pulleys, when the frame structure is not bent, adjacent one of runs 

of the drive transmitting belt; and a stop member for inhibiting the frame 

structure from being bent towards the other of the runs of the drive transmitting 

15 belt 

According to this third aspect, in place of or in combination with the 

resilient restoring force of the transport belt trained between and around the 

rollers, and imder the influence of the resiUent restoring force of the drive 

transmission belt for transmitting the drive of the drive motor to the drive roller, 

20 the frame structure tends to bend towards the other of the belt runs. 

Accordingly, so long as the frame structure is not bent, the condition in which 

they do not bend is firmly maintained and is thus locked. Since the article to be 

weighed that is placed on the transport belt can accordingly be transported in a 

stable posture, the weighing accuracy can be increased, 

25 Also, when the frame structure is bent, mounting and removal of the 

transport belt can be performed simultaneously with mounting and removal of 

the drive transmission belt, respectively. 
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An article inspecting machine according to a fourth aspect of the 

present invention is equipped with the conveyor apparatus according to the above 

described second aspect. 

In a preferred embodiment of the above described fourth aspect, there 

is provided an engagement for supporting a conveyor apparatus when engaged 

with the conveyor apparatus, and wherein the conveyor apparatus and the 

engagement are engaged with each other when a frame structure of the conveyor 

apparatus is not bent, but are disengaged from each other when the frame 

structure of the conveyor apparatus is bent. 

According to this embodiment, when the frame structure of the 

conveyor apparatus is extended to a straight shape, mounting of the transport belt 

onto the conveyor apparatus and mounting of the conveyor apparatus onto the 

inspecting machine can be performed simultaneously. Also, when the frame 

structure of the conveyor apparatus is bent, removal of the transport belt from the 

conveyor apparatus and removal of the conveyor apparatus from the inspecting 

machine can also be performed simultaneously. 

As a result thereof, there is no need to use separately any fixture or 

the like dedicated for use in installing the conveyor apparatus onto the inspecting 

machine and, therefore, not only can the structure of the article inspecting 

machine be simplified, but also the nimiber of component parts needed can be 

suppressed to facilitate cleaning and to suppress any reduction in weighing 

accuracy. Also, when the conveyor apparatus is to be removed, there is no need 

to manipulate any fixture or the like and selective straightening or bending of the 

frame structure of the conveyor apparatus is sufBcient and, thus, the operation to 

remove the conveyor apparatus can be simplified. In other words, the 

maintenance and the cleaning capability can be considerably increased. 

An inspecting machine according to a fifth aspect of the present 

invention is a weighing conveyor for weighing a weight of an article to be 

weighed while the article to be weighed is transported, which weighing conveyor 
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is characterized by iocluding a conveyor apparatus for transporting the article to 

be weighed and having a transport surface laid horizontally; a drive source for 

driving the conveyor apparatus, and a load detector for supporting the conveyor 

apparatus and the drive source and for detecting the weight of the article to be 

weighed that is supported and transported by the conveyor apparatus, in terms of 

up and down displacement thereof, an axis of rotation of the drive source being 

arranged parallel to a direction of such displacement. 

In a preferred embodiment of the above described fifth aspect, the 

drive source is arranged on a free end of the load detector. 

Also, in another preferred embodiment of the above described fifth 

aspect, a drive transmission mechanism for transmitting a driving force of the 

drive source to the conveyor apparatus is employed, whereby an axis of a 

rotatory drive force generated by the drive source is converted into a direction 

parallel to the transport surface by the drive transmission mechanism. 

The weighing appaiatus according to the present invention is 

characterized in that it is equipped with the weighing conveyor according to the 

above described fifth aspect. This weighing conveyor can be optimally used 

particularly as a weighing apparatus (a weight checker). 

According to the above described fifth aspect, where the transport 

surface of the conveyor apparatus lie perpendicular to the direction of 

displacement of the load detector, the axis of rotation of the drive source is 

rendered to be parallel to the direction of displacement, not parallel to the 

transport surface. In other words, the drive source is so disposed that the axis of 

rotation of the drive source can lie parallel to the direction of displacement of the 

load detector. 

By so designing, the direction in which the rotational vibration of the 

drive shaft of the drive source acts and the direction of displacement of the load 

detector lie perpendicular to each other without coinciding with each other. 

Accordingly, it is possible to prevent the load detector from detecting vibration 
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noises and, therefore, no extra external noises will not appear in the weight signal, 

thereby increasing the weighing accuracy. 

Also, since the drive source is merely disposed so that the drive shaft 

of the drive source can extend in a direction parallel to the direction of 

displacement of the load detector, the hardware structure will not be complicated. 

Also, the weight signal can be used by itself and, therefore, no software structure 

of a signal processing is not complicated as well. In addition, since the 

tiansport surface is disposed horizontally, as compared with the type in which, 

for example, a pair of transport surfaces are laid vertically in face-to-face relation 

with each other with flie article to be weighed being transported while 

sandwiched between the transport surfaces, a diversity of articles to be weighed 

can be transported. 

Also, as the drive source, which is a major source of drive noises and 

which is a heavy item is disposed adjacent the free end of the load detector, the 

center of giavity of the drive source approaches the center of moment of the load 

detector and, therefore, the influence which would be brought about by an 

external disturbing noises to the load detector can be reduced. Moreover, even 

though the drive source which is the source of the drive noises exists at the free 

end, the load detector would not adversely affected by the drive noises since the 

direction in which the vibration acts is different from the direction of detection of 

the load detector. 

In addition, where the drive transmission mechanism for transmitting 

the drive force of the drive source to the conveyor apparatus is employed so that 

by this drive transmission mechanism the axis of rotational drive force generated 

by the drive source can be converted into a direction parallel to the transport 

surface, the drive force of the drive source can be assuredly transmitted to the 

conveyor apparatus while the direction m which the axis of the rotational drive 

force generated by the drive source is properly corrected by the drive 

transmission mechanism. 

-<14>- 



In other words, since the axis of rotation of the drive source is laid 

parallel to the direction of displacement of the load detector, the axis of the 

rotational drive force initially generated by the drive source and the transport 

surface of the conveyor apparatus lie perpendicular to each other and do not 

therefore coincide with each other. Accordingly, by converting the axis of the 

rotational drive force into the direction parallel to the transport surface of the 

conveyor apparatus by the utilization of the drive transmission mechanism that is 

disposed between the drive source and the conveyor apparatus, a smooth drive 

transmission can be realized. By employing such structure, it is possible to 

realize versatile transport. 

An inspecting machine according to a sixth aspect of the present 

invention is a weighing conveyor for weighing a weight of an article to be 

weighed while the article to be weighed is transported, which weighing conveyor 

is characterized by including a conveyor apparatus for transporting the article to 

be weighed; a drive source for driving the conveyor apparatus; a drive 

transmitting mechanism for transmitting a drive force of the drive source to the 

conveyor apparatus; and a load detector for supporting the conveyor apparatus, 

the drive source and the drive transmitting mechanism and for detecting the 

weight of the article to be weighed that is supported and transported by die 

conveyor apparatus, wherein the conveyor apparatus is disposed above the load 

detector, the drive source is disposed at a location substantially level with the 

load detector, or below the load detector, with respect to an up and down 

direction, and the drive transmission mechanism is disposed so as to extend 

between a position below the load detector and a position above the load detector 

with the load detector intervening therebetween, such that a composite center of 

gravity of the conveyor apparatus, the drive source and the drive transmission 

mechanism is brought to a position in a vicinity of a center of moment of the load 

detector in the up and down direction. 
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An inspecting machine according to a seventh aspect of the present 

invention is a weighing conveyor for weighing a weight of an article to be 

weighed while the article to be weighed is transported as is the case with the 

sixth aspect, which weighing conveyor is characterized by including a conveyor 

apparatus for transporting the article to be weighed; a drive source for driving the 

conveyor apparatus; a drive transmitting mechanism for transmitting a drive 

force of the drive source to the conveyor appm^atus; and a load detector for 

supporting the conveyor apparatus, the drive source and the drive transmitting 

mechanism and for detecting the weight of the article to be weighed that is 

supported and transported by the conveyor apparatus, wherein the conveyor 

apparatus is disposed below the load detector, the drive source is disposed at a 

location substantially level with the load detector with respect to an up and down 

direction, and the drive transmission mechanism is disposed so as to extend 

between a position below the load detector and a position above the load detector 

with the load detector intervening therebetween, such that a composite center of 

gravity of the conveyor apparatus, the drive source and the drive transmission 

mechanism is brought to a position in a vicinity of a center of moment of the load 

detector in the up and down direction. 

An inspecting machine according to an eighth aspect of the present 

invention is a weighing conveyor for weighing a weight of an article to be 

weighed while the article to be weighed is transported as is the case with the 

sixth aspect, which weighing conveyor is characterized by including a conveyor 

apparatus for transporting the article to be weighed; a drive source for driving the 

conveyor apparatus; a drive transmitting mechanism for transmitting a drive 

force of the drive source to the conveyor apparatus; and a load detector for 

supporting the conveyor apparatus, the drive source and the drive transmitting 

mechanism and for detecting the weight of the article to be weighed that is 

supported and transported by the conveyor apparatus, wherein the load detector 

is arranged at a location substantially intermediate of the conveyor apparatus 
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with respect to a direction of transport of the article to be weighed, the drive 

source is arranged adjacent the load detector and the drive transmission 

mechanism is arranged so as to extend between a position downstream of the 

direction of transport and a position upstream of the direction of transport with 

5 the load detector intervening therebetween, such that a composite center of 

gravity of the conveyor apparatus, the drive source and the drive transmission 

mechanism is brought to a position in a vicinity of a center of moment of the load 

detector in the transport direction. 

An inspecting machine according to a ninth aspect of the present 

10    invention is a weighing conveyor for weighing a weight of an article to be 

weighed while the article to be weighed is transported as is the case with the 

sixth aspect, which weighing conveyor is characterized by including a conveyor 

^= apparatus for transporting the article to be weighed; a drive source for driving the 

M= conveyor apparatus; a drive transmitting mechanism for transmitting a drive 

O 15    force of the drive soxirce to the conveyor apparatus; and a load detector for 

supporting the conveyor apparatus, the drive source and the dnve transmittmg 

mechanism and for detecting the weight of the article to be weighed that is 

supported and transported by the conveyor apparatus, wherein the load detector 

is arranged substantially intermediate of the conveyor apparatus with respect to a 

20    transport widthwise direction of the article to be weighed, the drive source is 

arranged at a location substantially level with the load detector with respect to the 

transport widthwise direction, and the drive transmission mechanism is arranged 

so as to extend between a position substantially level with the load detector and a 

position leftwards or rightwards of the transport widthwise direction, or so as to 

25    extend between respective positions leftwards and rightwards of the transport 

widthwise direction with the load detector intervening flierebetween, such that a 

composite center of gravity of the conveyor apparatus, the drive source and the 

drive transmission mechanism is brought to a position in a vicinity of a center of 

moment of the load detector in the transport widthwise direction. 
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In a preferred embodiment of the sixth aspect, the load detector is 

arranged substantially intermediate of the conveyor apparatus with respect to the 

direction of transport of the article to be weighed, the drive source is positioned 

adjacent the load detector, and the drive transmission mechanism is arranged so 

as to extend between respective positions upstream and downstream of the 

direction of transport with the load detector intervenmg therebetween, such that 

the composite center of gravity of the conveyor apparatus, the drive source and 

the drive transmission mechanism is brought to the position in the vicinity of the 

center of moment of the load detector also in the direction of transport. 

In another preferred embodiment of the sixth aspect, the load detector 

is arranged substantially intermediate of the conveyor apparatus with respect to 

the transport widthwise direction, the drive source is positioned at a location 

substantially level with the load detector with respect to the transport widthwise 

direction, and the drive transmission mechanism is arranged so as to extend 

between a location substantially level with the load detector with respect to the 

transport widthwise direction and a location leftward or rightward of the 

transport widthwise direction, or so as to extend between respective locations 

leftwards and rightwards of the transport widthwise direction with the load 

detector intervening therebetween, such tfiat the composite center of gravity of 

the conveyor apparatus, the drive source and the drive transmission mechanism is 

brought to the position in the vicinity of the center of moment of the load 

detector also in the transport widthwise direction. 

The weighing apparatus of the present invention is featured in that the 

weighing conveyor according to the sixth aspect is employed. This weighing 

conveyor is most suitably used particularly as a weighing apparatus (a weight 

checker). 

In the weighing conveyor according to any one of the previously 

described sixth to ninth aspects, since arrangement of the conveyor apparatus, the 

drive source and the drive transmission mechanism relative to the load detector is 
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comprehensively taken into consideration and the weights are uniformly balances, 

the center of gravity of the weighing conveyor is positioned in the vicinity of the 

center of moment of the load detector. 

Accordingly the center-to-center distance between the center of 

gravity of the conveyor apparatus and the center of moment of the load detector 

can be reduced to minimize the force of moment acting on the load detector. As 

a result thereof, the frequency region of the noise component to be removed can 

be increased to reduce the filter processing time and, therefore, a high speed 

weighing operation can be attained to thereby increase the weighing accuracy. 

Also, particularly in the weighing conveyor according to the sixth 

aspect, when the drive transmission mech^sm is to be disposed between the 

conveyor appai*atus, positioned above the load detector, and the drive source 

positioned at a location substantially level with the load detector or below the 

load detector, and when the drive transmission mechanism is disposed so as to 

extend up and down with the load detector intervening therebetween, the weights 

in the up and down direction of the conveyor apparatus can be balanced and the 

center of gravity of the conveyor apparatus can be brought close to the center of 

moment of the load detector with respect to the up and down direction. 

In the weighing conveyor according to the seventh aspect, when the 

drive transmission mechanism is to be disposed between the conveyor apparatus, 

positioned below the load detector and the diive source arranged at a location 

substantially level with the load detector, the drive transmission mechanism is so 

arranged as to extend up and down with the load detector intervening 

therebetween. Accordingly, the weights in the up and down direction of the 

conveyor apparatus aie well balanced and the center of gravity of the conveyor 

apparatus can be brought close to the center of moment of the load detector with 

respect to the up and down direction. 

Also, in the weighing conveyor according to the eighth aspect, when 

the drive transmission mechanism is to be disposed between the conveyor 
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apparatus, which has been disposed with its weight balanced in the transport 

direction relative to the load detector, and the drive source arranged at a location 

close to the load detector, the drive transmission mechanism is so arranged as to 

extend in a direction parallel to the transport direction with the load detector 

5 intervening therebetween. Accordingly, the weights in the transport direction of 

the conveyor apparatus are well balanced and the center of gravity of the 

conveyor apparatus can be brought close to the center of moment of the load 

detector with respect to the transport direction. 

Again, in the weighing conveyor according to the ninth aspect, when 

10    the drive transmission mechanism is to be disposed between the conveyor 

apparatus, which has been disposed with its weight balanced in the transport 

widAwise direction relative to the load detector, and the drive source arranged at 

a location substantially level with the load detector in the transport widthwise 

direction, the drive transmission mechanism is so arranged as to extend between 

15    the position substantially level with the load detector in the transport widthwise 

direction and the position either leftwards or rightwards thereof or as to extend in 

a direction parallel to the transport widthwise direction with the load detector 

intervening therebetween.   Accordingly, the weights in the transport widthwise 

direction of the conveyor apparatus are well balanced and the center of gravity of 

20    the conveyor apparatus can be brought close to the center of moment of the load 

detector with respect to the transport widthwise direction. 

Furthermore, in a preferred embodiment of the weighing conveyor 

according to the sixfli aspect, the center of gravity of the conveyor apparatus is 

brought in the close vicinity of the center of moment of the load detector in two 

25 dimensions including the up and down direction and the transport direction. 

Hereinafter, the preferred embodiments of the present invention, including their 

underlying problems will be discussed in detail with reference to the 

accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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In any event, the present invention will become more clearly 

understood from the following description of preferred embodiments thereof, 

when taken in conjunction with the accompanying drawings. However, the 

embodiments and the drawings are given only for the purpose of illustration and 

> explanation, and are not to be taken as limiting the scope of the present invention 

in any way whatsoever, which scope is to be determined by the appended claims. 

In the accompanying drawings, like reference numerals are used to denote like 

parts throughout the several views, and: 

Fig. 1 is a schematic perspective view of a weighing apparatus 

D    utilizing a weighing conveyor according to the present invention; 

Fig. 2 is a top plan view showing the weighing conveyor with a 

portion of a conveyor apparatus removed; 

Fig. 3 is a left side view showing the weighing conveyor with a 

portion thereof cut out; 

5 Fig. 4 is a right side view of the weighing conveyor, showing a 

structure inside a housing in a fragmentary sectional representation; 

Fig. 5 is a longitudinal sectional view of the weighing conveyor, as 

viewed from an upstream side towards a downstream side; 

Fig. 6 is a side view, on an enlarged scale, showing a support 

20    structure for a driven roller of the conveyor apparatus of the weighing conveyor; 

Fig. 7 is a sectional view, on an enlarged scale, showing an 

engagement between a transport belt and a roller; 

Fig. 8 is a fragmentary view, on an enlarged scale, showing an inner 

surface of an upper end of an arm forming a part of a support member; 

25 Fig, 9 is an explanatory diagram showing how the conveyor apparatus 

is assembled; 

Fig. 10 is an explanatoiy diagram used to explain the operation of the 

conveyor apparatus; 
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Fig. 11 is an explanatoiy diagram showing how the weighing 

conveyor is assembled; 

Fig. 12 is a schematic side view of the conveyor apparatus according 

to another preferred embodiment of the present invention, showing the conveyor 

appar atus before being assembled; 

Fig. 13 is a diagram showing how the conveyor apparatus is 

assembled; 

Fig. 14 is a schematic side view showing a modification of the 

conveyor apparatus shown in Fig. 12; 

Fig. 15 is a schematic side view of the conveyor apparatus according 

to a further preferred embodiment of the present invention; 

Fig. 16 is a right side view of the weighing conveyor showing another 

aspect of the present invention, showing the structure inside the housing in a 

partially cut-out sectional representation; 

Fig. 17 is a longitudinal sectional view of the weighing conveyor, as 

viewed from an upstream side towards a downstream side; 

Fig. 18 is a plan view of the conveyor apparatus of the weighing 

conveyor, showing a further aspect of the present invention with a portion cut 

out; 

Fig. 19 is a right side view of the weighing conveyor, showing the 

structure inside the housing in a partially cut-out sectional representation; 

Fig. 20 is a longitudinal sectional view of the weighing conveyor, as 

viewed from an upstream side towards a downstream side; and 

Fig. 21 illustrates a still further preferred embodiment of the weighing 

conveyor, with a transport mechanism disposed below a load detector. 

BEST MODES FOR CARRYING OUT THE INVENTION 

Hereinafter, a weighing conveyor according to a first aspect of the 

present invention will be described. In an embodiment shown in Fig. 1, a 

weighing conveyor 2 is applied to a weight checker 1 which is a weighing 
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apparatus. This weighing conveyor 2 includes a conveyor apparatus 3 of a flat 

belt type, and a housing 7 acconunodating therein a load cell 5 serving as a load 

detector. The housing 7 is fixed on a pair of front and rear leg members 10 and 

11. The weighing conveyor 2 is disposed at a tail end of a production line and 

is operable, for example, to measure, one at a time, the weight of bagged 

products X which are articles to be weighed and which are supplied from a 

bagging and packaging machine (not shown), while the bagged products X are 

successively transported by the conveyor apparatus 3 in a direction shown by the 

arrow A, and then to deliver the bagged products X successively onto, for 

example, a metal detector (not shown) or the like. 

As shown in Fig. 2, the conveyor apparatus 3 is of a structure 

including an endless flat belt 17 trained between and around front and rear rollers 

13 and 15. The roller (front roller) 13 positioned downstream with respect to 

the transport direction A is a drive roller whereas the roller (rear roller) 15 

positioned upstream with respect to the transport direction A is a driven roller. 

Positioned between these rollers 13 and 15 are five separated roofing plates 

21        21, 23 and 25. 

Those roofing plates 21 • • • 21, 23 and 25 are elongated in forward 

and rearward direction and are juxtaposes in side by side relation to each other. 

The three inner roofing plates 21 • • • 21 are positioned immediately below an 

upper run of the transport belt 17 that defmes a transport surface thereof to 

support the transport surface in its entire surface from below. The left and right 

roofing plates 23 and 25 are positioned sidewise adjacent opposite ends of the 

rollers 13 and 15, respectively, to partially support opposite side edge portions of 

the transport surface of the transport belt 17. 

The transport belt 17 has a width somewhat greater than the length of 

each of the rollers 13 and 15 and, as shown by 17a in Figs. 5 and 7, left and right 

side edge portions of the transport belt 17 have their undersurfaces protruding 

outwardly.   These protruding edge portions (indented) 17a and 17a are engaged 
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with the opposite ends of each of the rollers 13 and 15, respectively. In this way, 

the transport belt 17 does not undergo a tortuous run in a direction widthwise 

thereof, which would otherwise result in when the transport belt 17 displace 

sidewise having been disengaged form one or both of the rollers 13 and 15, and 

is properly and stably trained between and around the rollers 13 and 15 at all 

times. 

It is to be noted that the outer roofing plate 23 and 25 have their top 

surfaces formed with respective steps 23a and 25a for avoiding the adjacent 

protruding edge portions 17a and 17a of the transport belt 17. 

As shown in Fig. 5, each of the roofing plates 21 • • • 21, 23 and 25 

is so bent and so shaped as to represent a generally channel shaped cross section. 

These roofmg plates 21 • ■ • 21, 23 and 25 are, as shown in Fig. 2, connected 

together by means of three L-sectioned beams 31, 33 and 35. As shown in Figs. 

3 to 5, the left and right roofmg plates 23 and 25 have respective outer 

longitudinal walls 23b and 25b that extend a substantial distance in a direction up 

and down to thereby define left and right side walls of the conveyor apparatus 3. 

As shown in Fig. 2, the drive roller 13 positioned downstream has 

stud shafts 13a and 13b protruding axially outwardly fi"om the opposite ends 

thereof for rotation together therewith. Bearing units 37 and 39 are fitted to a 

longitudinal wall of the L-sectioned beam 31 that is positioned on the 

downstream side and the stud shafts 13a and 13b are rotatably supported 

respectively by these beaiing units 37 and 39. 

One 13a of the stud shafts is accommodated within the corresponding 

bearing unit 37. This bearing unit 37 has an outer surface formed with an 

engagement member 41 protruding outwardly therefrom. In contrast, the other 

13b of the stud shafts extends through the corresponding bearing unit 39. The 

bearing imit 39 has an outer surface from which a free end 13c of the stud shaft 

13b extending therethrough protrudes outwardly.   As shown in Fig. 3, the 
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outwardly protruding end 13c of the stud shaft 13b is so shaped as to have a 

rectangulai* cross section. 

The left and right roofing plates 23 and 25 serve not only to support 

the transport surface of the transport belt 17 from rear, but also to provide left 

and right frames for the conveyor apparatus 3. In other words, the drive roller 

13 is rotatably supported by the respective frames 23 and 25 through the bearing 

units 37 and 39 and the L-sectioned beam 31. 

On the other hand, as shown in Fig. 2, left and right end portions of 

the longitudinal wall 35a of the upstream L-sectioned beam 35 are bent to extend 

in an upstream direction to provide respective bent pieces 35b and 35b to which 

brackets 51 and 51 are connected for pivotal movement about pin members 52 

and 52, respectively. As shown in Fig. 6, each of the brackets 51 has an 

upstream side end representing a semicircular shape, and a slot 53 extending in a 

forward and rearward direction is defined in that upstream side end of the 

respective bracket 51. Opposite free ends 15b and 15b of a shaft 15a of the 

driven roller 15 are passed through the respective slots 53 and 53. 

As shown in Fig. 6, the free ends 15b and 15b of the shaft 15a are so 

shaped as to have a rectangular cross section and are not therefore rotatable 

within the associated slots 53 and 53, but are displaceable in the forward and 

rearward direction within those slots 53 and 53. As shown in Fig. 2, the shaft 

15a extends axially through the driven roller 15 which is in turn rotatable relative 

to the shaft 15a. 

The pair of the left and right brackets 51 and 51 referred to above 

serve as frames of the conveyor apparatus 3. In other words, the driven roller 

15 is supported rotatably by those frames 51 and 51. 

As shown in Fig. 2, a roofing plate 55 is jointed to respective top 

edges of the brackets 51 and 51. This roofing plate 55 extends a distance in a 

widthwise direction and has engagement members 57 and 57 formed in left and 

right outer longitudinal walls thereof (See, also. Figs. 3 and 4). 
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It is to be noted that as is the case with the left and right outer roofing 

members 23 and 25 discussed hereinbefore, a step 55a is formed on a top surface 

of the roofmg member 55 to avoid the protruding edge portions 17a and 17a at 

the undersurface of the transport belt 17 (See, also. Fig. 6). 

5 As shown in Fig. 6, each of the brackets 51 is provided with a 

respective spring 59, which is a biasing member for urging the shaft 15a of the 

driven roller 15 in an upstream direction and which has one end in abutment with 

the corresponding rectangular sectioned end 15b of the shaft 15a. The opposite 

end of the respective spring 59 is held in abutment with a plate member 61. The 

10 plate member 61 is in turn threadedly engaged with a screw rod 63. The screw 

rod 63 is rotatably supported by a bent piece 51a of each of the brackets 51 and 

51. 

As shown in Fig. 5, each of the plate members 61 and 61 has one side 

^ held in contact with the acijacent bracket 51.   Accordingly, when the screw rod 

15 63 is rotated, the plate member 61 moves forwards or rearwards. As a result, 

die biasing force generated by the corresponding spring 59 can be adjusted to 

thereby adjust a pressing force pressing the driven roller 15 in the upstream 

direction. In other words, the distance between the drive roller 13 and the 

driven roller 15 can be adjusted variably The driven roller 15 is held still at a 

20 position in equilibrium with the tension of the transport belt 17. Accordingly, 

even though the length of the transport belt 17 fluctuates, it is possible for the 

transport belt 17 to be held properly under a proper tension at all times. 

Also, as shown in Figs. 4 and 5, the housing 7 has a structure and an 

appearance in which a housing body 71 occupying a lower half diereof and a 

25 covering member 72 occupying an upper half thereof and placed above the 

housing body 71. Within the housing 7, an elastic element 5a of the load cell 5, 

which is a load detector, and a drive motor 73, which is a drive source of the 

conveyor apparatus 3, are accommodated. 
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As shown in Fig. 4, the elastic element 5a has a stationary end 5b 

fixed to the housing body 71 through a fixing member 75. A fi:ee end 5c of the 

elastic element 5a has the diive motor 73 assembled thereto through a fixing 

member 77 and a bracket 79. 

As shown in Fig. 5, the drive motor 73 is disposed with its drive shaft 

73a extending in the up and down direction. In particular, in the illustrated 

embodiment, the drive shaft 73a of the drive motor 73 extends downwards. A 

hollow spacer 81 is fitted to an undersurface of the bracket 79, and a gear box 83 

is in tum coupled to a lower end of the spacer 81. 

The gear box 83 extends through an opening 71a defined in a bottom 

surface of the housing body 71 so as to protrude outwardly downwardly firom the 

housing 7. A diaphragm 85 is mterposed between respective joint faces of the 

spacer 81 and the gear box 83. This diaphragm 85 is also sandwiched between 

a peripheral lip region of the opening 71a and a ring member 87 secured to such 

peripheral lip region to thereby close the opening 71a. 

As shown in Figs. 3 to 5, cylindrical hollow members 91 and 93 

extend horizontally fi-om left and right side surface of the gear box 83, 

respectively. Of them, the cylindrical hollow member 91 extending towards the 

engagement members 41 and 57 secured to a side surface of the conveyor 

apparatus 3 so as to project therefi-om has an extended end to which, as shown in 

Figs. 4 and 5, an arm member 95 of a generally V-shaped configuration as 

viewed firom side is fitted (See, also. Fig. 2), This arm member 95 is made up 

of arms 95a and 95b that extend slantwise upwardly in respective directions 

away from each other, respective free ends of those arms 95a and 95b having 

recesses 95c and 95d formed therein for receiving the associated engagement 

members 41 and 57 of the conveyor apparatus 3. 

On the other hand, as regards the cylindrical hollow member 93 

extending towards the engagement member 57 and the rectangular sectioned end 

13c of the stud shaft 13b of the drive roller 13, both of which are secured to the 
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side surface of the conveyor apparatus 3, an am member 97 of a generally 

V-shaped configuration as viewed from side is fitted to an extended end of the 

cylindrical hollow member 93 as shown in Figs. 3 and 5 (See, also. Fig. 2). 

This arm member 97 is made up of arms 97a and 97b that extend slantwise 

upwardly in respective directions away from each other, only the arm 97b having 

a free end formed with a cutout 97c for engagement with the engagement 

member 57 of the conveyor apparatus 3. 

In contrast thereto, the arm 97a extending towards the end 13c of the 

stud shaft 13b has an outer surface to which an elongated cover member 99 is 

fitted, as shown in Fig. 5, to thereby define a sealed small room for 

accommodating a support plate 100 therein. 

As shown in Fig. 5, the cylindrical hollow member 93 referred to 

above accommodates therein a transmission shaft 101 having one end mounted 

with a bevel gear 103 that is in turn meshed with a bevel gear 105 mounted 

fixedly on the drive shaft 73a of the drive motor 73. The transmission shaft 101 

in turn extends into the interior of the cover member 99 and is then rotatably 

supported by the support plate 100 or die like. Within the interior of the cover 

member 99, a transmission pulley 107 is mounted on the transmission shaft 101 

for rotation together therewith. 

On the other hand, as shown in Fig. 5, a second transmission shaft 

109, which is a rotary shaft, is rotatably supported by an upper portion of the 

support plate 100 at a location corresponding to the stud shaft 13b of the drive 

roller 13, and a second transmission pulley 111 is fixedly mounted on such shaft 

109. An endless timing beh 113 for transmission of a drive force is trained 

between and around the transmission pulleys 107 and 111. 

It is to be noted that the second transmission shaft 109 extends 

through the arm 97a of the V-shaped arm member 97 inwardly towards the 

conveyor apparatus 3 and, as shown in Fig. 8, an extended portion 109a thereof is 
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formed with a rectangular hole 109b formed therein for receiving the rectangular 

sectioned end 13c of the stud shaft 13b of the drive roller 13 (See, also. Fig. 2). 

As discussed above, the spacer 81, the gear box 83, the horizontally 

extending cylindrical hollow members 91 and 93, and the left and right V-shaped 

arm members 95 and 97 and others are not only support the conveyor apparatus 3, 

but also altogether constitute a support member 120 for connecting the conveyor 

apparatus 3 to the free end 5c of the elastic element 5a (See Figs. 1 and 3 to 5). 

Not only is the drive motor 73 housed within the housing 7, but the drive 

transmission mechanism (shown by 130 in Fig. 5) including the shafts 101 and 

109, the pulleys 107 and 111 and the timing belt 113 and others for transmitting 

the drive force of the drive motor 73 to the conveyor apparatus 3 is also 

accommodated within the housing 7. 

Hereinafter, the operation of the weighing conveyor according to the 

first aspect will be described. 

In the first place, the conveyor apparatus 3 assumes a horizontally 

straight position with a fi*ame structure having the frames 23, 25, 51 and 51 not 

being bent about the associated bending fulcnmis 52 and 52, and the transport 

belt 17 is trained under a proper tension between and around the rollers 13 and 15. 

While in this condition, the rectangular sectioned end 13c of the stud shaft 13b of 

the drive roller 13 of the conveyor apparatus 3 is inserted into the rectangular 

shaped hole 109b formed in the extended end 109a of the second transmission 

shaft 109 that extend inwardly from the doAvnstream V-shaped arm 97a. 

Then, the engagement member 41 of the bearing unit 37 supporting 

the opposite stud shaft 13a of the drive shaft of the conveyor apparatus 3 

similarly at the downstream side is engaged in the cutout 95c in the opposite 

V-shaped arm 95a similarly at the downstream side. Thereafter, by lowering 

the conveyor apparatus 3, the left and right engagement members 57 and 57 

upstream of the conveyor apparatus 3 are engaged in the cutouts 95d and 97c in 

the similarly upstream V-shaped arms 95b and 97b, respectively.   In this way 
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the conveyor apparatus 3 is now supported by the support member 120, thereby 

completing the weighing conveyor 2 and, thus, the weight checker 1. 

When the drive motor 73 is subsequently powered, the drive force of 

the drive motor 73 is transmitted to the drive roller 13 through the bevel gears 

5 105 and 103, the first transmission shaft 101, the first transmission pulley 107,^ 

the drive transmission timing belt 113, the second transmission pulley 111 and 

finally through the second transmission shaft 109, wherefore the upper transport 

smface of the transport belt 17 travels in the transport direction A to successively 

transport the articles X to be weighed. 

10 On the other hand, the support member 120 including the drive motor 

73, the spacer 81, the gear box 83, the cylindrical hollow members 91 and 93, the 

V-shaped arms 95 and 97, the cover member 99 and others, the drive 

transmission mechanism 130 including the transmission shaft 101, the pulley 107 

and others, and the conveyor apparatus 3 are connected with the fi*ee end 5c of 

15 the elastic element 5a of the load cell 5 through the fixing member 77 and the 

bracket 79, so that the total weight of those components are loaded at all times on 

the load cell 5 as a tare weight. During the successive transport of the articles X 

to be weiglied, the weight of the article X to be weighed add to the total weight 

and, therefore, the weight of the article X to be weighed can be detected by 

20    subtracting the tare weight from the gross weight. 

Specifically, in this weighing conveyor 2 according to the first aspect, 

in the structure including the conveyor apparatus 3 for transpoiting the articles X 

to be weighed, the load cell 5 for detecting the weight of each of the articles X to 

be weighed that are successively transported by the conveyor apparatus 3, and 

25 the housing 7 accommodating the load cell 5 , as shown in Fig, 4, the fixed end 

5b of the load cell 5 is connected with the housing 7 while the free end 5c is 

connected with the support member 120 for supporting the conveyor apparatus 3, 

with the support member 120 allowed to protrude outwardly from the bottom 

smface of the housing 7. 

-<30>- 



As a result, there is no need to provide the opening on the top and 

side surface of the housing 7 and the diaphragm.   Also, since it is not the 

structure wherein the support member is provided on a side of the housing 7 so 

that the conveyor apparatus 3 can be supported by the housing 7, there is no need 

to install the support member and other associated members on any surface of the 

housing 7.   Accordmgly, the housing 7 can provide a shape comfortable to look 

with neither projection nor indentation formed on any sinface of the housing 1, 

thereby minimizing the possibility of the dregs of the articles X to be weighed 

left deposited, stayed still and/or bitten and, also, enhancing cleaning of the 

housing 7 and, hence, cleaning of the weighing conveyor 2 in its entirety with the 

cleaning capability consequently increased considerably.    Also, since the 

conveyor 3 can be easily removed, this feature enables the cleaning capability of 

the housing 7 and, hence, the weighing conveyor 2 to be increased. 

In addition, on one hand, since the housing 7 is connected to the fixed 

end 5b of the elastic element 5a, the weight of the housing 7 is in no way added 

to the taie weight and, therefore, increase of the tare weight is accordingly 

suppressed, permitting the weighing accuracy of the weighing conveyor 2 to be 

increased. 

In the weighing conveyor 2 according to this fnrst aspect, after the 

conveyor apparatus 3 has been mounted immediately above the housing 7 and 

the support member 120 has subsequently been allowed to protrude outwardly 

fi-om the bottom surface of the housing 7, it is allowed to extend upwardly of the 

housing 7 towards the conveyor apparatus 3. 

In other words, by allowing the support member 120, once allowed to 

extend downwardly from the housing 7, to be turned backwards so as to extend 

upwardly, the conveyor apparatus 3 can be arranged immediately above the 

housing 7 and, as a resuh thereof, the space above the conveyor apparatus 3 can 

be left open wide and, therefore, not only can the articles X to be weighed be 

successively transported without encountering with any obstruction, but also the 
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inconvenience can be avoided in which the weighed value would be adversely 

affected as a result of foreign matter falling from the housing 7 onto the conveyor 

apparatus 3. 

Also, in the weighing conveyor 2 according to the first aspect, a 

5    surface of the housing 7 confronting the conveyor apparatus 3 is defmed by an 

inclined surface continuing downwardly.   In other words, particularly as shown 

in Fig. 1 and 5, the covering member 72 forming the upper half of the housing 7 

is so shaped as to represent a gentle hill. 

Accordingly, even though dregs or the like of the articles X to be 

10 weighed that are successively transported by the conveyor apparatus 3 fall and/or 

are scattered to deposit on the surface of the housing 7, they can slip downwardly 

from the housing 7 and will not remain deposited or staying on the surface of the 

housing 7. Therefore, inconveniences such as degradation of the sanitary 

condition and/or proliferation of unwanted bacteria can advantageously be 

15 avoided. 

Also, in the weighing conveyor 2 according to die first aspect, the 

drive motor 73 for driving the conveyor apparatus 3 is as well accommodated 

within the housing 7. Accordingly, there is no need to use a second separate 

housing for accommodating the drive motor 73, making it possible to simplify 

20 the entire structure of the weighing conveyor 2 and, therefore, the problem 

associated with deposition of the dregs or the like can be alleviated to increase 

the cleaning capability. 

At the same time, since, for example, electric lines extending from 

and to the drive motor 73 can be disposed only v^thin the housing 7 without 

25 being exposed to the outside, this feature enables the surface shape of the 

housing 7 to be neat and the problem associated with deposition of the dregs can 

be alleviated to thereby increase the cleaning capability. In addition, the electric 

lines and others need not be passed inwardly and outwardly of the housing 7 
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through the diaphragm 85 and, therefore, the problem associated with reduction 

in water and dust proof properties of the housing 7 can be avoided, too. 

Yet, in the weighing conveyor 2 according to the first aspect, the 

drive transmission mechanism 130 for transmitting the drive force of the drive 

motor 73 to the conveyor apparatus 3 is accommodated within the support 

member 120.    Accordingly, since the drive transmission mechanism 130 

including the drive transmission belt 113, the pulleys 107 and 111 and others are 

accommodated by the utilization of the support member 120, any possible 

deposition of the dregs ofJjie articles X on the drive transmission mechanism 130 

itself can be avoided.   Also, there is no need to use any separate housing for 

accommodating solely the drive transmission mechanism 130, allowing the 

weighing conveyor 2 as a whole to be simplified in structure and, accordingly, 

not only the problem associated with a propensity of the dregs of flie articles X 

being deposited, but also the problem associated with the cleaning capability for 

removing the deposited dregs can be alleviated. 

In the next place, the weighing conveyor 2 equipped with the 

conveyor apparatus according to a second aspect will be described. While the 

basic structure of the weighing conveyor 2 is identical with that according to the 

first aspect, the following is featured. 

In other words, in the weighing conveyor equipped with the conveyor 

apparatus according to the second aspect, the frames 23 and 25 that form the 

roofing members of the previously described conveyor apparatus 3 and the firame 

51 that forms the bracket used in the previously described conveyor apparatus 3 

are so bendable that when those firames are bent, the endless transport belt 17 can 

be removed from at least the pair of the rollers 13 and 15 supported by those 

fiames, and the bending fiilcrums 52 about which the frames 23, 25, 51 and 51 

can be bent are arranged offset on one side of the line of extension L, connecting 

respective axes of rotation of the rollers 13 and 15 when the frames are not bent, 

adjacent the belt travel surface while a stop member (the roofing members 23 and 
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25) is employed for inhibiting the frames 23, 25, 51 and 51 from being bent 

towards the opposite side of the belt travel surface. 

Also, in the weighing conveyor equipped with the conveyor apparatus 

according to a third aspect, in the structure including the drive motor 73 which is 

5    the drive source for driving one of the rollers 13 and 15, the pulley 107 coupled 

with the drive shaft 73a of the drive motor 73, the pulley 111 provided coaxial on 

one of the rollers 13 and 15, and the endless drive transmission timing belt 113 

trained between and around the pulleys 107 and 111, the bending fiilcrums 52 of 

the frames 23, 25, 51 and 51 are arranged offset on one side of the line of 

10    extension LI of the shaft 109, which is a rotary shaft for the pulley 111 when the 

frames are not bent, adjacent the belt travel surface while a stop member (the 

roofing members 23 and 25) is employed for inhibiting the frames 23, 25, 51 and 

51 from being bent towards the opposite side of the belt travel surface. 

More specifically, in the conveyor apparatus according to the second 

15    aspect, as shown in Figs. 3 and 4, the bending fulcrums 52 and 52 of the frames 

23, 25, 51 and 51 do not lie on the line of extension L connecting between the 

stud shaft 13a (13b) serving as the axis of rotation of the drive roller 13 and the 

stud shaft 15a serving as the axis of rotation of the driven roller 15, but are 

positioned offset downwardly therefrom.   Also, in the conveyor apparatus 

20    according to the third aspect, tiie bending fulcrum 52 is positioned offset 

downwardly from the line of extension of the shaft 109 which is a rotary shaft for 

the pulley 111 for rotating the drive roller 13.   The bending fiilcrum 52 referred 

to above is the fiilcrum about which the frames 23 and 25 for rotatably 

supporting the diive roller 13 and the frames 51 and 51 for rotatably supporting 

25    the driven roller 15 bend. 

Accordingly, as shown in Figs. 3 and 4, when the frames 23, 25, 51 

and 51 extend straight without being bent, the distance between the rollers 13 and 

15 is so long enough to allow the transport belt 17, trained between and around 

the rollers 13 and 15, to be held under proper tension.   Accordingly, the articles 
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X to be weighed can be properly transported by the transport belt 17 

successively. 

On the other hand, by the action of a resilient restoring force of tlie 

transport belt 17 then held under tension, the frames 23, 25, 51 and 51 tend to 

bend about the bending fulcrums 52 and 52. In such case, since the bending 

fulcnims 52 and 52 are offset downwardly from the center line L coimecting 

between the rollers 13 and 15, the frames 23, 25, 51 and 51 are likely to bend 

towards the upper transport surface as shown by the arrows B and B in Figs. 3 

and 4. 

At this time, as shown in Figs. 2, 3 and 6, respective upper surfaces of 

the roofing members 23 and 25, which are the fi^ames, respectively, extend 

upstream towards above the brackets 51 and 51 which are similarly the frames. 

Consequently, respective upper edges of ones 51 and 51 of the frames (brackets) 

are brought into contact with the others 23 and 25 of the frames (left and right 

outer roofing members, that is, stop members), wherefore the frames 23, 25, 51 

and 51 are inhibited from being bent firrther towards the upper transport surface 

as shown by the arrows B and B. 

Hereinafter, the operation of the weighing conveyor 2 equipped with 

the conveyor apparatus according to any one of the second and third aspects will 

be described with particular reference to Figs. 9 to 11. 

When the conveyor apparatus 3 is desired to be set in position ready 

for use with the transport belt 17 mounted thereon, the frames 23, 25, 51 and 51 

have to be bent about the bending fiilcruras 52 and 52 in a direction towards a 

lower run of the transport belt 17 opposite to the transport surface thereof as 

shown in Fig, 9 and, while in this condition, the transport belt 17 is trained 

between and around the rollers 13 and 15. Since at this time the distance 

between the rollers 13 and 15 is shortened, the transport belt 17 can be moiuited 

easily in a loosened state. 
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Thereafter, the frames 23, 25, 51 and 51 are pivoted in respective 

directions shown by the arrows B and B about the bending fulcrums 52 until they 

assume a straight position as shown in Fig. 10. When the frames 23, 25, 51 and 

51 assume the straight position extending horizontally without bending at the 

5 bending fulcrums 52 and 52, the distance between the rollers 13 and 15 is 

lengthened and, accordingly, the transport belt 17 is held under a proper tension 

having been stably trained between and around the rollers 13 and 15. 

On the other hand, as a reactive force resulting from the tension of the 

j;; transport belt 17, an elastic restoring force of the transport belt 17 acts on the 

^ 10    frames 23, 25, 51 and 5L   An external stress thereof urges the frames 23, 25, 51 

H and 51 to rock about the bending fulcrums 52 and 52 in the directions B and B or 

nj the direction counter to the transport surface of the belt 17.   However, since as 
3 
M hereinabove discussed, the bending fulcrums 52 and 52 do not lie on the center 
ry 
M line L connecting between the rollers 13 and 15 and are particularly positioned as 

g 15    offset towards the direction counter to the transport surface, the frames 23, 25, 51 

and 51 do, when assimung the straight position as shown in, for example. Fig. 10, 

tend to bend in the directions B and B towards the transport surface. 

Then, at fliis time, as hereinabove described, the upper edges of the 

brackets 51 and 51, which are ones of the frames, are brought in contact with the 

20 upper surfaces of the outer left and right roofing plates 23 and 25, which are the 

others of the frames, to thereby inhibit the frames from being further bent in the 

directions B and B beyond the straight position and, therefore, the frames 23, 25, 

51 and 51 of the conveyor apparatus 3 are after all held in and locked at flie 

straight position. 

25 In particular, with the conveyor apparatus according to the third 

aspect, the frames 23, 25, 51 and 51 are afiected by not only the resilient 

restoring force of the transport beh 17 trained between and around the rollers 13 

and 15, but also a resilient restoring force of the timing belt 113 and do therefore 

tend to bend strongly in the direction close towards the other belt run surface. 
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Accordingly, the frames 23, 25, 51 and 51, when being not bent, aie firmly 

maintained and locked in a non-bending condition by the roofing members 23 

and 25. 

Therefore, in the conveyor apparatus according to any one of the 

5    second and third aspects, no separate dedicated lock pin or the like need be 

employed to inhibit bending of the frames 23, 25, 51 and 51, allowing the 

conveyor apparatus 3 to be simplified in structure.   Consequently, the number of 

1^3. component parts of the conveyor apparatus 3 is reduced and the tare weight can 

.5 also be reduced to thereby increase the weighing accuracy.   Also, the conveyor 

10    apparatus 3 can easily be cleaned, resulting in increase of the cleaning capability. 

^ In addition, when the transport belt 17 is to be removed, no lock pin or the like 

ry need be manipulated and simply bending or straightening of Ae frames 23, 25, 

M 51 and 51 is sufficient, thereby simplifying (he removal or mounting of the 
m 

transport belt 17. 

H 15 Also, when and after the conveyor apparatus 3 has been assembled in 
M 

a condition ready for use, as is the case with the weighing conveyor according to 

the previously described first aspect, the rectangular sectioned end 13c of the 

drive roller shaft 13b has to be inserted into the correspondingly rectangular hole 

109b defined in the extended end 109a of the second transmission shaft 109 that 

20    protrudes inwardly from the downstream V-shaped arm 97a. 

Then, the engagement member 41 of the bearing unit 37 then 

supporting the drive shaft 13a opposite to the conveyor apparatus 3 similarly on 

the downstream side is engaged in the cutout 95c defined in tiie opposite 

V-shaped arm 95a similarly on the downstream side.   Then, as shown by C in 

25 Fig. 11, the conveyor apparatus 3 is lowered onto the support member 120 with 

the point of engagement of them used as a fulcrum, until the upstream left and 

right engagement members 57 and 57 of the conveyor apparatus 3 are engaged in 

the respective cutouts 95d and 97c in the similarly upstream V-shaped aims 95b 
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and 97b.   In this way, the conveyor apparatus 3 is supported by the support 

member 120 to thereby complete the weight checker 1 as a whole. 

Thereafter, as is the case with the weighing conveyor according to the 

previously described first aspect, when the drive motor 73 is electrically powered 

on, the transport belt 17 is driven with the upper transport surface traveling in the 

direction shown by the arrow A to successively transport the articles X to be 

weighed so that the articles X can be weighed one at a time during the transport 

thereof. 

In particular, in the conveyor apparatus according to any one of the 

second and third aspects, since the frames 23, 25, 51 and 51 are so designed and 

so configured that they cannot bend towards the side B and B of the transport 

surface of the transport belt 17, even though as shown by the arrow in Fig. 11, 

the weight of the article X to be weighed then being transported imposes a stress 

on the fi^ames 23, 25, 51 and 51 to urge the latter to bend, the conveyor apparatus 

3 will not bend and is rather prevented fi-om being bend towards the opposite 

transport surface (in a direction counter to the direction B) and, accordingly the 

possibiUty of unlocking of the fi-ames 23, 25, 51 and 51 then in the straight 

position during the transport of the articles can be avoided stably. 

Also, as the drive roller 13 on the downstream side rotates, the upper 

belt run of the transport belt 17, which defines the transport surface for the 

support of the articles, is tensioned and, accordingly, by the action of the tension, 

the fi-ames 23, 25, 51 and 51 are strongly urged to bend in the direction B and B 

towards the transport surface. Because of this, the conveyor apparatus 3 when 

held in a non-bending state during the use thereof, can be firmly locked at such 

non-bending position. 

Also, as described in connection with the weighing conveyor 

according to the previously described first aspect, by causing the springs 59 and 

59, which are employed as the biasing members and provided on the brackets 51 

and 51, to urge the upstream driven roller 15 fiuther in the upstream direction 
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and also by adjusting the biasing forces through a rotating manipulation of the 

screw rods 63 and 63, the transport belt 17 can be assuredly held under taut at all 

times even though, for example, the material, length, resiliency and others of the 

transport belt 17 varies. As a result, the resilient restoring force of the belt 17 

5 can be secured and it is therefore warranted that the frames 23, 25, 51 and 51 can 

be locked in the straight position without being bent. Also, the tension of the 

belt 17 and, hence, the resilient restoring force of the belt 17 can be adjusted and, 

therefore, the force of the frames 23, 25, 51 and 51 tending the latter to bend can 

be adjusted variably. 

10 Also, as described in connection with the weighing conveyor 

according to the previously first aspect, by providing on the transport belt 17 the 

protruding edge portions 17a and 17a, which are indentations for regulating any 

possible displacement in position in the widthwise direction by means of 

engagement with the rollers 13 and 15, any possible tortuous motion during the 

15 iim of the transport belt 17 can be suppressed, allowing the belt 17 to be stably 

held under taut at all tunes. As a result, the resilient restoring force of the 

transport belt 17 can be stably secured at all times and, therefore, it is warranted 

that the frames 23, 25, 51 and 51 are locked in the straight position without being 

bent. 

20 Also, in the conveyor apparatus according to any one of the first and 

second aspects, where the roofing members 21 • - • 21, 23 and 25 are employed 

for supporting the transport surface of the transport belt 17 from rear side to 

thereby prevent it from being slackened so that the articles X to be weighed can 

be smoothly and stably transported, those roofing members and, more 

25 specifically, the left and right outer roofing members 23 and 25 are utilized to 

sei-ve as stop members for avoiding bending of the frames 23, 25, 51 and 51 and, 

accordingly, the structure of the conveyor apparatus 3 can be simplified along 

with reduction of the nvmiber of the component parts used. 
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Another embodiment of the conveyor apparatus according to the 

second aspect will now be described with reference to Figs. 12 and 13. It is to 

be noted that component parts identical with or similar to those of the conveyor 

apparatus according to the above described second aspect are shown by like 

reference numerals. 

In this embodiment, as shown in Fig. 12, the support member 120 is 

formed with hook-shaped engagement portions 120a and 120a. On the other 

hand, conveyor frames 141 and 142 of the conveyor apparatus 3 are provided 

with respective pin members 141a and 142a. 

By bending the conveyor frames 141 and 142 about the fulcrum 52, 

the transport belt 17 is trained between and around die rollers 13 and 15, In this 

position, the pin members 141a and 142a are positioned on an upper edge portion 

of the support member 120 and when it is urged downwardly as shown by the 

arrow D, the pin members 141a and 142a slide towards a direction shown by E 

along the upper edge portion of the support member 120 and are fmally received 

and engaged into the engagement portions 120a and 120a as shown in Fig. 13. 

In this way, the conveyor apparatus 3 is supported by the support member 120. 

At this time, the conveyor frames 141 and 142 extend straight and are 

held in a position ready for use. The support member 120 is formed with a 

cutout 120b into which a support shaft 52 defining the bending fulcrum is 

engaged and, by allowing the support shaft 52 to be brought into engagement 

with die cutout 120b, any possible bending of the conveyor frames 141 and 142 

in a reverse direction beyond the straight position can be prevented. 

Even in this embodiment, since the bending fulcrum 52 is offset from 

the center line connecting between the rollers 13 and 15, when in the straight 

position as shown in Fig. 13, forces acting in upward directions G and G are 

induced by die tension of the transport belt 17 so as to act in the engagement 

portions 120a and 120a while a force acting in a downward direction F acts on 
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the cutout 120b.   And, in this condition, the conveyor apparatus 3 while being 

supported by the support member 120 is locked in the straight position. 

In this way, when as shown in Fig. 13, the frames 141 and 142 of the 

conveyor apparatus 3 are not bent, the pin members 141a and 142a of the 

conveyor apparatus 3 are engaged in the engagement portions 120a and 120a of 

the support member 120, respectively whereas when as shown in Fig. 12, the 

frames 141 and 142 of the conveyor apparatus 3 are bent, the pin members 141a 

and 142a of the conveyor apparatus are disengaged from the engagement 

portions 120a and 120a of the support member 120, respectively. 

Accordingly, by causing the conveyor frames 141 and 142 to extend 

straight, mountmg of the transport belt 17 onto the conveyor apparatus 3 and 

mounting of the conveyor apparatus 3 onto the support member 120 or tiie 

inspecting machine can be performed simultaneously. Also, by bending the 

conveyor frames 141 and 142, removal of the transport belt 17 from the conveyor 

apparatus 3 and removal of the conveyor apparatus 3 from the support member 

120 or the inspecting machine can be performed simultaneously 

As a result, no extra fixture or the like dedicated to allow the 

conveyor apparatus 3 to be assembled together with the support member 120 is 

needed, thereby simplifying the structure of the weighing conveyor 2. 

Consequently, the number of the component parts of ttie weighing conveyor 2 is 

reduced and reduction of the tare weight and, hence, increase of the weighing 

accuracy can be attained. Also, it becomes easy to cleanse the weighing 

conveyor 2, thereby increasing the cleaning capability. In addition, when the 

conveyor apparatus 3 is desired to be mounted or removed, there is no need to 

manipulate the fixture or the like and mere bending and straightening of the 

conveyor frames 141 and 142 are sufficient, allowing the selective mounting and 

removal of the conveyor apparatus 3 to be simplified. 

A modified form of the embodiment shown in Figs. 12 and 13 is 

shown in Fig. 14,   In this modified form, the upper edge portion of the support 
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member 120 is formed with guide portions 120c and 120c defined by inclined 

faces that are inclined downwardly towards the engagement portions 120a and 

120a at the opposite ends inwardly of the engagement portions 120a and 120a, 

respectively. 

In this example, when the conveyor frames 141 and 142 bent about 

the fulcnmi 52 are urged towards the direction D, the pin members 141a and 

142a are slidingly guided along the mcUned faces of the guide portions 120c and 

120c towards the engagement portions 120a and 120a and, therefore, the force 

necessary to urge towards the direction D may be smaller than that required in 

the example shown in Figs. 12 and 13. 

Although in Fig. 14 reference has been made to the use of the two 

guide portions 120c and 120c, only one of them may be sufficient. 

In the next place, a further embodiment of the conveyor apparatus 

according to the third aspect will be described with reference to Fig. 15. It is, 

however, to be noted that component parts identical with or similar to those in 

the previously described embodiment are shown by like reference numerals. 

In this embodiment, the drive motor 151 for driving the drive roller 

13 is disposed between upper and lower runs of the transport belt 17. An 

endless drive transmission belt 154 is trained between and around a pulley 152, 

fixedly mounted on the drive shaft of the drive motor 151, and a pulley 153 

fixedly and coaxially mounted on the drive roller 13. 

At this time, the bending fiilcrum 52 of the conveyor frames 141 and 

142 does not lie on a line of extension connecting between the respective 

longitudinal axes of the pulleys 152 and 153 when the fi-ames 141 and 142 are 

not bent, but is positioned offset downwardly therefi-om. Also, the drive motor 

151 is positioned on one side of the bending fulcrum 52 adjacent the driven roller 

15. 

According to this design, in place of or in combination with the 

resilient restoring force of the transport belt 17 trained between and around the 
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rollers 13 and 15, and under the influence of the resilient restoring force of the 

drive transmission belt 154 for transmitting the drive of the drive motor 151 to 

the drive roller 13, the conveyor frames 141 and 142 tend to bend towards the 

upper transport surface. Accordingly, so long as the conveyor frame 141 and 

142 are not bent, the condition in which they do not bend is frnnly maintained 

and is thus locked. 

Also, when the conveyor frames 141 and 142 are bent, mounting and 

removal of the transport belt 17 results in concurrent mounting and removal of 

the drive transmission belt 154. 

It is to be noted if in such case the transport direction is that shown by 

the arrow A, as hereinbefore described the upper transport surface of the 

transport belt 17 is desirably held under taut For this purpose, the drive motor 

151 is driven in the direction b so that the drive roller 13 can be driven in a 

direction shown by the arrow a. Conversely, in order for the upper run of the 

drive transmission belt 154 to be held under taut, the drive motor 152 is driven in 

a direction counter to the direction shown by the arrow b. At this time, the 

drive roller 13 is driven in a direction counter to the direction shown by the arrow 

a and the transport belt 17 runs in a direction shown by the arrow H that is 

counter to the direction A. In the present invention, depending on the situation, 

any of those directions can be suitably selected. 

In die next place, the weighing conveyor 2 according to a fifth aspect 

of the present invention will be described. This weighing conveyor 2 has a 

basic structure similar to that according to the above described first aspect and is 

featured in the following. Specifically, a load detector 5 for detecting the 

weight of the article X to be weighed that is transported by the conveyor 

apparatus 3, in terms of up and down displacement thereof is employed, and the 

axis of rotation of the motor 73 that is the drive source is disposed parallel to the 

direction of displacement brought about by the article X to be weighed. 
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In particular, the weighing conveyor 2 according to this aspect is of a 

type wherein the articles X to be weighed that are placed on the transport belt 17 

are successively transported in the horizontal direction. Accordingly, as shown 

in Figs. 16 and 17, the transport surface of the conveyor apparatus 3, that is, the 

5 upper run of the transport belt 17 extends in the horizontal direction. Also, the 

rollers 13 and 15 around which the transport belt 17 is trained are similarly 

extend in the horizontal direction. The direction in which the transport surface 

of the conveyor apparatus 3 extends is referred to as a first direction and is 

indicated by LI shown as extending in the direction in which the drive roller 13 

10 extends. 

On the other hand, the load brought about by the conveyor apparatus 

m 3 and/or the articles X to be weighed is loaded downwards on the load cell 5 

M under the influence of a gravitational force.   Accordingly, the elastic element 5a 

of the load cell 5 displaces up and dowTi during detection of the load. The 

15    direction in which the elastic element 5a of the load cell 5 displaces during 

detection of the load is referred to as a second direction and is indicated by L2 

shown as extending in a direction in which the free end portion 5c extends. 

In other words, in this weighing conveyor 2, the direction LI in 

which the transport surface of the conveyor apparatus 3 extends and the direction 

20    L2 in which the elastic element 5a of the load cell 5 displaces Ue perpendicular to 

each other.   While m such design, the drive shaft 73a of the drive motor 73 for 

driving the conveyor apparatus 3 is rendered to extend in the same up and down 

direction as the direction L2 in which the elastic element 5a of the load cell 5 

displaces, not in the same horizontal direction as the direction LI in which the 

25    transport surface of the conveyor apparatus 3 extends.   The direction in which 

the drive shaft 73a of the drive motor extends is referred to as a third direction 

and is indicated by L3 shown as extending in a direction in which the drive shaft 

73a extends. 
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Thus, a rotational vibration of the drive shaft 73 a of the drive motor 

73 occurs only in the horizontal direction and the direction thereof lies 

perpendicular to the up and down direction in v^^hich the elastic element 5a 

displaces.    Accordingly, the direction (horizontal direction) in which the 

5    rotational vibration of the drive shaft 73 a of the drive motor 73 acts and the 

direction (up and down direction) in which the elastic element 5a displaces 

during detection of the load does not coincide with each other.   As a result, the 

possibility can be avoided in which the load cell 5 picks up and detects a change 

in load brought about by the rotational vibration referred to above and, hence, the 

10    possibility of excessive external noises appearing in the weight signal of the load 

ceU 5 can be avoided.   Therefore, reduction in weighing accuracy can be 

effectively avoided, resulting in increase of the weighing accuracy. 

Moreover, since a simple design is employed in which the drive shaft 

73 a of the drive motor 73 is so arranged vertically as to extend parallel to the 

15 direction in which the elastic element 5a of the load cell 5 displaces, the 

weighing conveyor 2 has a hardware structure that does not become complicated. 

Also, since no noises is contained in the weight signal of the load cell 5, the 

weight signal can be used by itself and, therefore, no software structure of a 

signal processing is not complicated as well. 

20 In addition, when the drive motor 73, which is a major source of 

generation of drive noises and is also a heavy item, is disposed adjacent the free 

end portion 5c of the elastic element 5a of the load cell 5, the center of gravity of 

the drive motor 73 can be brought to a position adjacent the center of moment of 

the load cell 5 and, accordingly, any influence which v^U be brought about by the 

25 external noises on the load cell 5 can be reduced. Yet, even though the drive 

motor 73, which is the source of the drive noises, is positioned adjacent the free 

end portion 5c, the load cell 5 will not be affected by the influence brought about 

by the drive noises since the direction in which the vibration acts is different 

from the direction of detection of the load cell 5. 
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In the meantime, since the drive shaft 73a of the drive motor 73 is so 

arranged as to extend in the up and down direction, the axis of a rotational drive 

force initially generated by the drive motor 73 does also extend in the up and 

down direction. This direction does not coincide with the horizontal direction 

5 in which the transport surface of the conveyor apparatus 3 extends. Yet, it does 

not coincide with a leftward and rightward direction in which the axis of the 

drive roller 13, that should initially transmit the drive force, extends. 

In view of the foregoing, during transmission of the power by means 

of the drive transmission mechanism 130 disposed between the drive motor 73 

10 and the drive roller 13, the direction in which the axis of the rotational drive 

force generated by the drive motor 73 is so arranged as to be converted into the 

horizontal direction in which the transport surface of the conveyor apparatus 3 

extends and, at the same time, in the leftward and rightward direction in which 

the axis of the drive roller 13 extends. 

15 More specifically, using the pair of the bevel gears 105 and 103, a 

drive transmission path is bent from the direction L3, in which the drive shaft 73 a 

extends, to the direction L4 in which the transmission shaft 101 extends.   In this 

way, the drive force of the drive motor 73 can be properly and smoothly inputted 

to the drive roller 13 and is hence transmitted to the conveyor apparatus 3. 

20 Hereinafter, the weighing conveyor 2 according to sixth to ninth 

aspects of the present invention will be described. This weighing conveyor 2 

has a basic structure similar to that according to the previously described first 

aspect and is featured in the following. In other words, respective positions of 

the conveyor apparatus 3 and the drive transmission mechanism 130 relative to 

25 the load cell 5 are so chosen as to render the center of gi avity R of the weighing 

conveyors 2, comprised of them, to approach to the center of moment S of the 

load cell 5 to thereby increase the weighing accuracy. 

In the weighing conveyor 2 according to the sixth aspect, the 

conveyor apparatus 3 is disposed above the load cell 5 which is the load detector 
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and the drive motor 73, which is the drive source, is disposed at the substantially 

same position as the load cell 5 with respect to the up and down direction or 

below the load cell 5, and the drive transmission mechanism 130 is so disposed 

as to extend between respective positions below and above the load cell 5. 

Accordingly, a composite center of gravity R of the conveyor apparatus 3, the 

motor 73 and the drive transmission mechanism 130 is positioned in the vicinity 

of the center of moment S of the load cell 5 with respect to the up and down 

direction. 

In the weighing conveyor according to the seventh aspect, the 

conveyor apparatus 3 is disposed below the load cell 5, the motor 73 is disposed 

at the substantially same position as the load cell 5 with respect to the up and 

down direction, and the drive transmission mechanism 130 is so disposed as to 

extend between respective positions above and below the load cell 5, so that the 

composite center of gravity R of the conveyor apparatus 3, the motor 73 and the 

drive transmission mechanism 130 is positioned in the vicinity of the center of 

moment S of the load cell 5 with respect to the up and down direction. 

In the weighing apparatus according to the eighth aspect, the 

conveyor apparatus 3 is disposed at a position substantially intermediate of the 

conveyor apparatus 3 with respect to the direction of transport of the articles to 

be weighed, the motor 73 is disposed in the vicinity of the load cell 5 and the 

drive transmission mechanism 130 is so disposed as to extend between respective 

positions downstream and upstream of the load cell 5 with respect to the 

direction of transport, so that the composite center of gravity R of the conveyor 

apparatus 3, the motor 73 and the drive transmission mechanism 130 is 

positioned in the vicinity of the center of moment S of the load cell 5 with 

respect to the up and down direction. 

In the weighing conveyor according to the ninth aspect, the conveyor 

apparatus 3 is disposed at a position substantially intermediate of the conveyor 

apparatus 3 with respect to the direction of transport of the articles to be weighed, 
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the motor 73 is disposed at the substantially same position as the load cell 5 with 

respect to the transport widthwise direction and the drive transmission 

mechanism 130 is so disposed as to extend between the same position as the load 

cell 5 with respect to the transport widthwise direction and right or left position 

5 with respect to the transport widthwise direction and also as to extend between 

respective positions leftwards and rightwards of the load cell 5 with respect to the 

transport widthwise direction, so that the composite center of gravity R of the 

conveyor apparatus 3, the motor 73 and the drive transmission mechanism 130 is 

positioned in the vicinity of the center of moment S of the load cell 5 with 

10    respect to the up and down direction. 

The details of the weighing conveyors according to the foregoing 

sixth to ninth aspects, respectively, wiU now be described.   In the first place, as 

shown in Figs. 19 and 20, the center of gravity R of the weighing conveyor 2 is 

located at a position spaced a short distance L5 from the center of moment S of 

15    the load cell 5 with respect to the up and down direction.   Also, as shown in 

Figs, 18 and 19, the center of gravity R of the weighing conveyor 2 is located at a 

position spaced a small distance L5 from the center of moment S of the load cell 

5 with respect to the direction of transport (the forward and rearward direction) 

of the articles X to be weighed.   Further, as shown in Figs. 18 and 20, the center 

20    of gravity R of the weighing conveyor 2 is located at a position spaced a short 

distance L5 from the center of moment S of the load cell 5 with respect to the 

widthwise direction (leftward and rightward direction) of transport of the articles 

X to be weighed. 

With respect to the up and down direction, as shown in Figs. 19 and 

25 20, the conveyor apparatus 3 is first disposed above the load cell 5 and the drive 

motor 73 is arranged at a position substantially level with the load cell 5. 

Accordingly, according to this, the center of gravity R of the weighing conveyor 

2 would be excessively spaced upwardly from the center of moment S of the load 

cell 5.   In view of this, the drive shaft 73a of the drive motor 73 is arranged so 
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as to extend downwardly and the drive transmission mechanism 130 (and the 

support member 120), which is another heavy item, is disposed so as to extend 

from a position below the load cell 5 towards the conveyor apparatus 3 

thereabove. In other words, the drive transmission mechanism 130 and the 

5 support member 120 are also positioned at a location below the load cell 5, By 

this design, a bias of the center of gravity R of the weighing conveyor 2 is 

rectified, that is, the center of gravity R is lowered, towards a position 

approaching flie center of moment S of the load cell 5. 

In contrast thereto, if at this time the drive transmission mechanism 

10 130 is so arranged as to extend upwardly from the position above the load cell 5 

or as to extend upwardly from the position substantially level with the load cell 5, 

the bias of the center of gravity .R of the weighing conveyor 2 will not be 

rectified and, rather, the center of gravity R will undesirably be displaced having 

been biased further upwardly 

15 It is to be noted that, for example, the drive motor 73 may be 

positioned beforehand at a location below the load cell 5. 

With respect to the transport direction (the forward and rearward 

direction), as shown in Figs. 18 and 19, the load cell 5 is first arranged at a 

location substantially intermediate of the conveyor apparatus 3 with respect to 

20 the transport direction and *e drive motor 73 is arranged upstream of the load 

cell 5 with respect to the transport direction. Accordingly, according to this, the 

center of gravity R of the weighing conveyor 2 is excessively spaced in a 

direction upstream of the center of moment S with respect to tiie transport 

direction. In view of this, the drive roller 13 is arranged at a location 

25 downstream with respect to the transport direction and the drive transmission 

mechanism 130 (and the support member 120), which is another heavy item, is 

arranged so as to extend from the position upstream of the load cell 5 towards the 

drive roller 13 on the downstream side. By this design, a bias of the center of 

gravity R of the weighing conveyor 2 is rectified, that is, the center of gravity R 
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is shifted in a direction downstream of the transport direction, approaching the 

center of moment S of the load cell 5. 

In contrast thereto, if at this time the drive roller 13 is so arranged as 

to occupy a position upstream with respect to the transport direction and the drive 

5 transmission mechanism 130 is arranged so as to extend only in a region 

upstream of the load cell 5, the bias of the center of gravity R of the weighing 

conveyor 2 will not be rectified and, rather, the center of gravity R will 

xmdesirably be displaced having been biased in the upstream direction. 

It is to be noted that if the drive motor 73 is arranged, for example, 

10    downstream of the load cell 5 beforehand wath respect to the transport direction, 

the drive roller 13 is to be arranged upstream of the transport direction and the 

W drive transmission mechanism 130 is to be so arranged as to extend from the 
5 
M position downstream of the load cell 5 towards the position upstream thereof 
ru 
M With respect to the transport widthwise direction (leftward and 

p 15    rightward direction), as shown in Figs. 18 and 20, the load cell 5 is at first 

disposed at a location substantially intermediate of the conveyor apparatus 3 with 

respect to the transport widthwise direction and the drive motor 73 was disposed 

at the substantially same position as the load cell 5. Accordingly, in this 

condition, the center of gravity R of the weighing conveyor 2 coincides with the 

20 center of moment S of the load cell 5 in the transport widthwise direction. 

However, the drive transmission mechanism 130 (and tfie support member 120), 

which is another heavy item, has to be disposed between the drive motor 73 and 

the conveyor apparatus 3 and it can be considered that, at that time, the center of 

gravity R of the weighing conveyor 2 will displace from the center of moment S 

25    of the load cell 5 leftwai ds or rightwards of the ti ansport widthwise direction. 

However, since as compared with the weight of the drive 

transmission mechanism 130 the weight of the conveyor apparatus 3 and the 

weight of tlie drive motor 73 is far heavier, even though the drive transmission 

mechanism 130 is so disposed as having been displaced either leftwards or 
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rightwards of the transport widthwise direction, the extent to which the center of 

gravity R of the weighing conveyor 2 displaces from the center of moment S of 

the load cell 5 will not become so large. Accordingly, the drive transmission 

mechanism 130 is disposed so as to extend from the position substantially level 

5 with the load cell 5 in the transport widthwise direction in a direction leftwards 

or rightwards of the transport widthwise direction. It is to be noted that at this 

time the extend to which the center of gravity R of the weighing conveyor 2 is 

shifted in the transport widthwise direction can be suppressed even in the 

Q presence of the support member 120 that is substantially symmetric with respect 

^3 10    to the leftward and rightward direction. 

Nevertheless, although the use of the two drive transmission 

mechanisms 130 arranged in symmetric relation to each other with respect to the 

leftward and rightward direction is preferred, it may occur that the use of the two 

Vi drive transmission mechanisms would result in complicated rotation of the drive 

y 15    roller 13.   Also, the tare weight Wq would increase, and it is no therefore 

undesirable in terms of the weighing accuracy. 

It is to be noted that the drive motor 73 may be arranged, for example, 

leftwards or rightwards of the load cell 5 beforehand with respect to the transport 

widthwise direction.   In such case, the drive transmission mechanism 130 has to 

20    be arranged so as to extend leftwards and rightwards of the transport widthwise 

direction with the load cell 5 positioned intermediate thereof.   In other words, 

when the drive motor 73 is arranged leftwards of the load cell 5, the drive 

transmission mechanism 130 has to be arranged so as to extend from left to right. 

At this time, the drive transmitting timing belt 113 and others are arranged 

25    rightwards of the conveyor apparatus 3.   Conversely, when the drive motor 73 is 

arranged rightwards of the load cell 5, the drive transmission mechanism 130 has 

to be arranged so as to extend from rightwards to leftwards of the load cell 5. 

At this time the drive transmitting timing belt 113 and others are arranged 

leftwards of the conveyor apparatus 3. 
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As discussed hereinabove, since the center of gravity R of the 

weighing conveyor 2 is spaced a small distance L5 from the center of moment S 

of the load cell 5 in three dimensions in the up and down direction, the forward 

and rearward direction and the leftward and rightwaid direction, the force of 

moment acting on the load cell 5 can be suppressed to a minimal value. 

Accordingly, a frequency region of the noise component to be removed that 

would be generated because of the force of moment can mcrease enough to allow 

a low pass filter to perform a filtering process in a reduced time, thereby enabling 

the weighing operation to speed up and, therefore, the weighing accuracy can be 

increased. 

Moreover, in such case, by tailoring arrangement of the conveyor 

apparatus 3, the drive motor 73 and the drive transmission mechanism 130 

relative to the load cell 5, the center of gravity R of the weighing conveyor 2 so 

constructed with those components is brought to the location in the close vicinity 

of the center of moment S of the load cell 5 and, because the center of gravity R 

of the weighing conveyor 2 is thus brought to the location in the close vicinity of 

the center of moment S, and not because the conveyor apparatus 3 is designed to 

have an increased size with the load cell 5 and the drive motor 73 and the drive 

transmission mechanism 130 accommodated therein, the weight of the conveyor 

apparatus 3 and, thus, the tare weight Wq of the conveyor apparatus 3 does not 

increase. 

Accordingly, it is possible to minimize both the tare weight Wq and 

the center-to-center distance L5 and the force of moment acting on the load cell 5 

can be effectively and assuredly suppressed down to a minimum value. 

Therefore, the frequency region of the noise component increases assuredly, the 

filtering time required for the low pass filter to perform its filtering process is 

reduced assuredly, and the weighing operation can be speeded up. Also, the 

weighing accuracy can be increased. 
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It is to be noted that although in this embodiment the conveyor 

apparatus 3 has been arranged above the load cell 5, the conveyor apparatus 3 

may be arranged below the load cell 5 as shovsm in Fig. 21 (a suspended 

structure).   In such case, as shovm therein, the diive shaft 73a of the drive motor 

73 is arranged, for example, so as to extend upwardly and the drive tiansmission 

mechanism 130 and the support member 120 are arranged, for example, so as to 

extend from a position above the load cell 5 towards the conveyor apparatus 3 

positioned below the load cell 5.   In other words, in a manner reverse to that 

described previously, the drive transmission mechanism 130 and a portion of the 

support member 120 are allowed to exist concurrently at the position above the 

load cell 5.   By this design, the center of gravity R of the weighing conveyor 2 

is pulled upwardly to approach the center of moment S of the load cell 5. 

It is to be noted that, in such case, the drive motor 73 is positioned in 

the vicinity of the load cell 5 with respect to the up and down direction. In other 

words, for example, the drive motor 73 is disposed at the substantially same 

position as the load cell 5 with respect to the up and down direction or above the 

load cell 5. 

It is also to be noted that although in any of the foregoing 

embodiments the load cell 5 has been employed as the load detector, the present 

invention may not be always limited thereto and the load detector ot for example, 

an electromagnetically balanced type may be employed. In other words, any 

load detector of a structure wherein one of the opposite end is rendered to be the 

fixed end while the other of the opposite ends is rendered to be the free end and 

the load is adapted to be loaded on the free end so that the load can be detected in 

terms of up and down displacement of the load in the free end can be employed 

in the practice of the present invention. 

Although the present invention has been fully described in connection 

with tiie preferred embodiments thereof with reference to the accompanying 

drawings which are used only for tihe purpose of illustration, those skilled in the 
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art will readily conceive niunerous changes and modifications within the 

framework of obviousness upon the reading of the specification herein presented 

of the present invention. Accordingly, such changes and modifications are, 

unless they depart from the scope of the present invention as delivered from the 

claims annexed hereto, to be consti-ued as included therein. 
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